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Abstract This paper examines the Ricardian equivalence hypothesis in Pakistan using a vector error correction model. The sample period extends from
June 2002 to January 2020. The results are reported using variance decompositions and impulse response functions. The base model contains six variables
and is estimated with 4 lags. We find support for the idea that wealth does
not increase as government debt increases; Hence, it proves the fact that economic agents are rational actors and foresee current expansionary actions of the
government that result in accumulation of debt as the present value of future
taxation that they have to pay and not as an increase in wealth. The results
remain robust to a change in sample, in Choleski ordering of the variables and
in the lag length of the estimated models.
Keywords Ricardian equivalence, the real federal government debt, VECM,
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many developing economies. Pakistan also belongs to the club of countries with
persistent budget deficits and high level of public debt.It observed a six-fold
increase in public debt during 1977-88 in response to continuous fiscal deficits.
The debt to GDP ratio increased from 48.16 percent in 1980-81 to 81 percent in
1988-89 (Gul 2008). Since early 1980s when Pakistan signed the International
Monetary Fund (IMF)/World Bank (WB) sponsored structural adjustment programs, IMF and the WB and many other economists have been perceiving fiscal
deficits to be responsible for the macroeconomic issues of the country. However,
data on macroeconomic variables during 1980-1991 in Pakistan contradicts with
the theoretical construct believed by the IMF/WB. Fiscal deficits and the private sector investment observed positive relationship implying no crowding out
of private investment (Zaidi et al 2005).
It is admitted by the World Bank that ”In spite of the similarities to conditions elsewhere, the macroeconomic consequences of fiscal deficit in Pakistan
have apparently been quite dissimilar from those in other developing countries
with fiscal deficit of comparable magnitude. Specifically, Pakistan has neither
experienced hyperinflation nor debt rescheduling Growth has remained quite
strong through the last two decades” (Haque and Montiel 1994).
However, since the 1990s, public debt and macroeconomic state of affairs has
been through different phases in Pakistan. By the end of the 1990s, the debt
burden of Pakistan approached an unsustainable level. The ratio of public debt
to GDP increased from 82.6 percent in 1989-90 to over 100 percent in 1998-99.
Though the GDP growth rate was better during the fiscal year 1998-99 than
previous years and the subsequent three years yet according to SBP report, it
was the most difficult year in the history of Pakistan owing to the nuclear tests
in 1998 when G-8 countries imposed wide range of sanctions against Pakistan.
Japan (largest aid donor), the IMF, WB and the Asian Development Bank
(ADB) stopped funding/loaning during this period. Nevertheless, this bleak
picture of Pakistans economy changed after 9/11 when it had a front-line role
to play in the war against terror. Huge amounts of loans were either written off
or rescheduled. During the first half of 2000s, debt to GDP ratio improved from
81.4 percent in 2001-02 to 56.1 percent in 2006. Economic growth and other
macroeconomic indicators also improved during this time period. The improved
indicators of the economy were considered as a signal that Pakistans economy
may have turned around. However, this trend didnt last long and the debt burden started to build up again since 2007 and has soared to 87.6 percent in June
2020 (Finance Division 2021).
The macroeconomic implications of public debt in Pakistan during 1980s
and 1990s has not been consistent with the theoretical construct as discussed
earlier. However, this may be in line with Ricardian equivalence hypothesis
(REH, henceforth) which postulates that increased deficit does not increase private spending, aggregate demand, price level, output and interest rate due to
rational expectations of the agents of the economy. Limited recent studies investigate the impact of public debt on economic growth in Pakistan [see (Chandia
and Javid 2013) and Akram 2011)]. They provide evidence of a negative impact of public debt on per capita GDP, consumption and output. The sample
period covered in these studies is from early 1970s to first decade of 2000 while
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the literature shows that during 1980s and 1990s, the macroeconomic effects
of public debt on macroeconomic variables in Pakistan has been different than
other developing economies with similar debt burden and also contrary to theoretical construct of debt overhang. Hence, it is warranted to provide empirical
evidence on the impact of rising public debt on macroeconomic variables over
an extended time period.
This paper contributes to the literature by testing REH in Pakistan during
the period 2002:06 to 2020:01 as none of the studies examine the impact of debt
on macroeconomic variables using recent data when debt is approaching to an
unsustainable level in Pakistan. The empirical evidence rendered by this paper
on the impact of public debt on macroeconomic variables over recent time period
shows that REH holds in Pakistan, which implies that agents of the economy
are rational. Hence, pursuit of fiscal policy should take this into account. The
rest of the paper is organized as follows; Section two provides theoretical background and review of the literature, section three lays out data and preliminary
data analysis, section four presents methodology and empirical results, section
five performs robustness checks and section six concludes.

2 Theoretical Background and Brief Review of the Literature
The size of budget deficit and Government debt is the focus of most policy
advisors' attention around the globe. The government budget deficit is a flow
variable measured as the difference between revenues (tax and non-tax) and expenditure in a fiscal year. The government debt is the total value of government
bonds outstanding at any particular time. In periods of large and persistent
budget deficits, the government debt grows quickly. The government debt is
accumulated due to high government spending or low revenues. It is viewed as
burden on future generations to pay off the debt, as the tax rates have to be
raised in future and non-tax measures apply more aggressively as well. Moreover,
government deficit reduces national savings, increases competition for available
loanable funds which leads to crowding out of private investment, lower capital
formation, decreased wealth and hence negative economic growth [see (SaintPaul 1992) and (Aizenman et al 2007)].
There is an agreement among the economists that an increase in deficit
caused by a rise in government purchases reduces national savings, wealth of
the economy and imposes a real burden on the economy. However, the literature
is less clear on the negative effect of a deficit caused by lower tax and non-tax
revenue or an increase in current transfers on national saving and economic
growth. Conventional Keynesian view of deficit financing holds that a tax cut
or increased public spending at a given time increases private sector wealth
which leads to increased consumption which raises the aggregate demand and
hence increases the price level, output and the interest rate [see. (Harcourt and
Sardoni 2013) and (Wheeler 1999)].
Contrary to the conventional view, (Barro 1974) shows that classical REH
may still apply even if the current generation receives the tax cut and future
Business Review: (2022) 17(2):41-55
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generations bear the burden of repaying the governments debt. The REH proposes that a deficit caused by a tax cut or an increase in current transfer does
not affect national savings (decrease in government saving is offset by increase in
private saving) based on the rational expectations of the agents in the economy.
The REH assumes that agents understand that increased government spending
(financed by tax cuts or raising debt) leads to an increased tax liability in the
future equivalent to the present value of current spending. Hence deficit does
not affect the private spending, aggregate demand, price level, output and interest rate.
In recent literature, it is argued by the new Keynesian economists that the
debt levels are of little concern as long as interest rates on the public debt
remain below rates of economic growth in the long run (Blanchard 2019). However, increasing stock of public debt may adversely affect the economic growth
through increased long-term interest rates. Hence a persistent increase in public
debt may lead to much higher taxes, lower future incomes and intergenerational inequality Boskin (2020). Based on this observation, the recent literature
postulates nonlinear effect or threshold theory which suggest that in line with
conventional Keynesian multiplier, the low levels of public debt have positive
effect on economic growth but when debt increases beyond a thresh hold level,
it negatively affects economic growth (Reinhart and Rogoff 2010). The negative
effect of public debt on output and prices is termed as extreme form of Ricardian equivalence (Wheeler 1999).
The recent literature provides substantial evidence of negative impact of
public debt on economic growth [see for instance, [Calderón and Fuentes 2013;
Zouhaier and Fatma 2014; Siddique et al 2016; Abubakar and Mamman 2020;
Ghourchian and Yilmazkuday 2020]. The negative effect is robust to different
estimation techniques, for both the developed and the developing economies
and the specification of the models. However, it is argued that there exists a
non-linear relationship between public debt and economic growth. Consistent
with Keynesian theory, initially public debt stimulates growth but beyond a
threshold level of debt, the relationship becomes negative due to debt hangover.
Several empirical studies investigate the non-linear relationship between debt
and growth and find evidence of threshold level of debt. For instance, Reinhart
and Rogoff (2010) document that debt to GDP ratio greater than 90 percent
lowers growth of the economy. However, numerous other studies show that there
is not a common threshold level of debt (see Salmon (2021) for a survey of the
literature on non-linear association between debt and economic growth).
In the literature, a limited number of studies are specific to macroeconomic
impacts of public debt in Pakistan. Chandia and Javid (2013) analyze the debt
sustainability in Pakistan economy over a sample period of 1971-2008. They find
that Ricardian equivalence holds in Pakistan economy as consumption and output respond negatively to shocks in government spending and report that debt
is sustainable. Akram (2011) examine the impact of public debt on economic
growth over sample period of 1972-2009 and found that due to debt overhang,
external public debt has a negative effect of per capita GDP, while no evidence
of crowding out is found. Nevertheless, domestic debt crowds out private investment and has a negative impact on per capita GDP.
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Few other studies also document negative effect of debt on growth. However,
none of the studies examine the impact of debt on macroeconomic variables using recent data when debt is again approaching to an unsustainable level in
Pakistan. Hence, it is warranted to examine the REH in recent years considering the fact that historical record of Pakistan shows that the relationship of
debt and other variables has not been consistent with theoretical constructs.
Therefore, our paper fills this gap in the existing literature regarding public
debt in Pakistan. Additionally, to the best of our knowledge, it is the first study
to use monthly data to test for the REH in context of Pakistan.

3 The Data and Preliminary Data Analysis
This study tests the Ricardian equivalence hypothesis in Pakistan using a vector
error-correction model (VECM). It examines the impact of federal government
domestic debt on the price level, interest rates and output. The variables used in
this study are real federal tax collections (T), real federal government domestic
debt (D), the real money supply (M2), 10-year government bond yield (R), the
quantum index of large-scale manufacturing industries (Y), and the consumer
price index (P). All the variables are in monthly frequency covering a period of
2002:06 to 2020:01.
The sample period begins in 2002:06 because the first observation for 10-year
government bond yield is available in June 2002. The sample ends at 2020:01
because the first case of the Coronavirus (COVID-19) appeared in Pakistan
in February 2020; hence, making the period beyond 2020:01, an economically
abnormal period. Therefore, to avoid any parameter instability, we did not expand our sample beyond this date. All variables except the 10-year government
bond yield are in log-levels. The 10-year government bond yield is in percentage
terms. All the variables except the R are seasonally adjusted using the U.S. Bureau of the Census X11 seasonal adjustment procedure in Statistical Analysis
System (SAS) software. The data is taken from Statistics and Data Warehouse
Department, State Bank of Pakistan (SBP), the central bank of Pakistan.
The main variable of interest, federal government debt is the real par value of
privately held federal government domestic debt. As data on government expenditure is not available on monthly basis, the real federal tax collection variable is
added to control for governments tax revenue collection. M2 is a measure of the
money supply. The quantum index of large-scale manufacturing industries is included as a proxy for output. The interest rate is a long-term government bond
rate. R is included for two reasons, First, investment decisions in an economy
are based on a long-term rate of interest. Second, the Ricardian equivalence
hypothesis is a test of a long-term phenomenon. The CPI is included as the
measure of price level.
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4 Methodology and the Empirical Results
The first step in our analysis is to testing the data for stationarity. For this
purpose, literature provides different unit root tests, however the Dickey and
Fuller (1981) is the most popular and widely used unit root test. A stationary
test is applied to determine if a time series is non-stationary or stationary.
The null hypothesis of the Augmented Dickey-Fuller (ADF) test is that series
is non-stationary against the alternative that the series is stationary, or trend
stationary. A series of ADF tests have been conducted to test the variables for
stationarity as explained on pages 206-209 in Enders (2009). The three possible
types of ADF test are:
∆yt = pyt−1 +

p
X

θi ∆yt−i + t

(1)

i=1

∆yt = α0 + pyt−1 +

p
X

θi ∆yt−i + t

(2)

i=1

∆yt = α0 + βt t + pyt−1 +

p
X

θi ∆yt−i + t

(3)

i=1

where yt is the time-series that is tested for unit-root, α0 is the intercept,
βt is the coefficient with time trend and t is the error term. The lag-length for
the ADF test are chosen using the Akaikes information criteria (AIC) (Hirotugu
1974)1 . Table 2 contains the results of the stationarity tests for the variables
in levels and log-levels. We have applied the most commonly used form of the
ADF tests, that is, equation 2 and 3. An analysis of Table 1 shows that all the
variables considered in this study are non-stationary in log-levels except R, and
R is non-stationary in levels.
Next, we tested the variables in this study in their first differences. The
results of the stationarity tests for the variables in first differences is given in
Table 2. Upon analyzing Table 2, we see that all the variables are stationary in
first differences.
The next step in our empirical analysis is to estimate the VAR model. Although all the variables are stationary in first differences, Wheeler (1999) cautions that there may exist a long-run relationship among the non-stationary
variables, also known as cointegration among them. Hence, in such a case, a
VAR model estimated in first differences with stationary variables will be missspecified. Therefore, we test our variables for existence of cointegration using
the Johansen (2002) and Johansen and Juselius (1990) technique. Given that
our sample period is small, Johansen (2002) small sample correction is also
employed. The lag-length chosen by the AIC is 4 lags. The results of the cointegration (trace test) are presented in Table 3 below:
1 For consistency, the lag-length for the cointegration test and the estimation models are
also chosen using the AIC.

46

Published by iRepository, December 2022

Business Review: (2022) 17(2):41-55

https://ir.iba.edu.pk/businessreview/vol17/iss2/3
DOI: 10.54784/1990-6587.1467

The Macroeconomic Impacts of Government Debt in Pakistan
Table 1: Results of Augmented Dickey-Fuller test in Levels/Log-Levels
In
Levels
/LogLevels
(Trend and Drift)
Variable

In
Levels
/LogLevels
(Drift)

Stat
istic

Critical-

Stat
istic

value*
D
Y
P
T
M2
R

-2.24
-2.02
-1.28
-2.83
-1.99
-1.15

-3.43
-3.43
-3.43
-3.43
-3.43
-3.43

Criticalvalue*

0.46
-0.29
-0.94
-0.83
-0.88
-1.28

-2.88
-2.88
-2.88
-2.88
-2.88
-2.88

Source: Authors calculation Notes: D: real federal government debt, Y: real output, P: the
price level, T: real tax collection, M2: real broad money and R: interest rate. * Denotes
critical value reported in the table at 5% level of significance; The values in bold shows that
the variable is stationary in Log-Levels/Levels or first differences. The critical values are taken
from Table A of the Statistical Tables of Enders (2009) book.
Table 2: Results of Augmented Dickey-Fuller test
In
First
Differences

In
First
Differences
(Drift)

(Trend and Drift)
Variable

Stat
istic

Criticalvalue*

D
Y
P
T
M2
R

-5.05
-12.59
-6.12
-6.27
-4.04
-8.26

-3.43
-3.43
-3.43
-3.43
-3.43
-3.43

-5.13
-12.6
-4.35
-6.27
-4.05
-8.18

Stat
istic

Critical
value*
-2.88
-2.88
-2.88
-2.88
-2.88
-2.88

Source: Authors calculation Notes: D: real federal government debt, Y: real output, P: the
price level, T: real tax collection, M2: real broad money and R: interest rate. * Denotes
critical value reported in the table at 5% level of significance; The values in bold shows that
the variable is stationary in Log-Levels/Levels or first differences. The critical values are taken
from Table A of the Statistical Tables of Enders (2009) book.

An analysis of Table 3 shows that there exists a single cointegrating vector
among the variables T, D, M2, P, Y and R. As there is a single cointegrating
relationship as verified by the tests we have conducted above, we estimate the
VECM using the Engle and Granger (1987) two-step procedure. As the VAR
framework is known to have an exponential increase in the number of coefficients as the lags are increased. Therefore, to preserve degrees of freedom, a
maximum lag length of 12 lags is considered for the model. The pre-sample
for the base model extends from 2002:08 to 2003:07, and the estimation of the
VECM models is carried out over 2003:08 to 2020:01. The lag length for the
model is chosen with the AIC. The AIC suggests a lag length of 4 for the base
Business Review: (2022) 17(2):41-55
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Table 3: The Cointegration Test Results
Null
Alternative Eigen
Hypothesis HypothValue
esis
r
r
r
r
r
r

=
=
=
=
=
=

0
1
2
3
4
5

r=1
r=2
r =3
r =4
r=5
r=6

0.29
0.191
0.13
0.096
0.083
0.045

Trace
Critical
Statistic* Value**
173.945
110.006
69.316
42.646
11.307
6.471

146.17
113.046
83.826
58.533
36.944
18.714

Pvalues**
0
0.078
0.364
0.534
0.997
0.85

Note * The small sample corrected trace statistic
** The critical value at 5% level of significance and the p-values are approximated using the
gamma distribution, see Doornik (1998)

model. To ensure that the VECM is stable, the residuals from each equation
are required to be white noise. To test for serial correlation among the residuals
from each VECM equation, we conducted a series of Ljung and Box (1978) tests
with the null hypothesis of no autocorrelation. The Q-statistics show that the
residuals from each equation in the model estimated are white noise.
The results are reported in terms of both the variance decompositions (VDCs)
and impulse response functions (IRFs). The VDCs represents the portion of the
forecast error variance (FEV) in a variable explained by innovations to itself and
other system variables. For VDCs, both point estimates and standard errors are
reported. If shocks to D explain significant portions of the FEV of Y, P and R,
then real federal government domestic debt has an impact on macroeconomy of
Pakistan. However, if shocks to D do not explain significant portions of FEV of
Y, P, and R, then the real federal government domestic debt has no impact on
the macroeconomy; in this a case Ricardian equivalence will be supported. To
convey the dynamics of the system, VDCs at horizons 12, 24, 36 and 48 months
are reported.
VDCs provide us with information about the magnitude of impact of a
shock to system variables on other variables in the system. However, they do
not convey any information about the directions of these impacts. Therefore,
we also report the IRFs to assess the direction of impact of D shocks on Y, P,
and R. The Confidence intervals for the IRFs are computed via ten thousand
Monte Carlo draws. A two-standard-deviation confidence interval is reported
for each IRF. A confidence interval containing zero indicates lack of statistical
significance.To compute VDCs and IRFs, the residuals from the VECM model
must be orthogonalized. One technique to compute orthogonalized residuals is
Choleski decomposition of contemporaneous relationships. Under the Choleski
decomposition, variables in the system are required to be ordered in a particular manner. Variables higher in the ordering contemporaneously influence the
variables lower in the ordering and not vice versa.
We use the Choleski decomposition with ordering T, D, M2, P, Y and R for
my base model. This ordering is chosen because we are most concerned with
the portion of FEV of Y, P, and R explained by innovations to D. T and D are
policy variables and both decisions are made prior to the current period, that is,
tax is laid down in the budget and a detailed borrowing statement is provided.
48
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Therefore, these variables are placed first in the ordering. T is placed before D
to account for the Governments tax policy2 . M2 is placed before the Y, P and R
as a control variable for money supply34 .For the base model, we place T, D and
M2 above P, Y and R. This allows these variables to contemporaneously affect
P, Y and R (within the same month). P, Y, and R do not impact T, D and M2
contemporaneously, but they do impact these variables through the lags of the
system. In the short-run, certainly contemporaneously, prices are sticky. Hence,
Y shocks do not have an impact on P. This places P above Y. Assuming markets
are efficient and interest rates reflect all the available information quickly, R is
placed at the end.
P, Y and R are placed below T, D and M2, the placement of these variables
relative to each other is a matter of indifference as long as we are testing the
impact of D on Y, P, and R. The conclusion of the base model does not change
when we alter the ordering of P, Y, and R relative to each other or use alternateorderings5 . Therefore, we report results with ordering D, T, M2, P, Y, R. Table
1 contains the VDCs of the P, Y and R when a shock is given to the D. The
table shows that shock to do not explain the FEV in any of the variables at
forecast horizons 12, 24, 36 and 48. As hypothesized in the beginning, if a shock
to D does not explain proportion of the FEV in these variables significantly, it
would mean that the Ricardian equivalence is not rejected in Pakistan. Hence,
our finding shows that over the sample period considered, the REH holds in
Pakistan.
The VDCs above has provided us with the idea that the Pakistani consumers
are Ricardian, providing us with the economic and statistical impact. However,
as informed earlier, these estimates do not inform us of the direction of impact;
therefore, next we report the impulse response functions which informs us about
the magnitude as well as the direction of the response of P, Y and R in a shock
to D.
Figure 1 shows the response of the P to a one standard deviation shock to
the D. We observe that a shock to D produces a negative and significant impact on P at the first forecast horizon only. The impact then turns insignificant
(the error bands containing the zero line) for the rest of the period. Furthermore, if we were in interested in the economic significance of this result, we
see that both D and P are in logs; therefore, the highest impact is 0.0015% at
the seventh forecast horizon, which is economically too low in magnitude as well.
2 An ideal candidate for a control of fiscal policy would be the government expenditure.
However, the variable government expenditure on monthly basis is not available for Pakistan.
The variable federal tax collection (T) is available on monthly basis. However, T contains
direct taxes such as income tax and property tax. Therefore, a change in Y leads to a change
in T. Hence, T cannot be used as an exogenous measure of fiscal/tax policy. We use T as a
control variable for tax collections
3 It is important to note that M2 is not a monetary policy instrument in our paper. This is
because the designated target of monetary policy was changed from money supply to weightedaverage overnight repurchase rate in August 2009 Asif (2016)
4 The base VAR model is also estimated with orderings D, T, Y, P, R, M2 and D, T, P, Y,
R, M2.
5 The alternate-orderings for the base VAR model containing 3 lags are: D, T, M2, Y, P,
R; D, P, Y, R, T, M2 and D, T, Y, P, R, M2
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Table 4: VDCs of P, Y and R with ordering D, Y, P, R, M2, T

Horizon
(months)

12
24
36
48

Response of P

Response of Y

Response of R

Point
Estimate
(Standard
Error)

Point
Estimate
(Standard
Error)

Point
Estimate
(Standard
Error)

3.45
(4.01)
2.82
(4.32)
2.67
(4.42)
2.6
(4.47)

1.58
(3.04)
1.2
(3.41)
1.06
(3.57)
0.99
(3.67)

17.15
(12.03)
26.9
(15.7)
30.16
(17.34)
31.95
(18.32)

Note:The above VDCs are response to a shock to D. Point estimates in bold represent a
statistically significant entry (points estimates twice as large as the standard error).

Figure 2 shows the response of the real output to a shock in D. An analysis
of Figure 2 informs us that a shock to D do not produce any significant impact
on Y for all the 48 forecast horizons. This is in line with the results we found
in the VDCs. Similar to the case of P, we find that shock to D affects Y in an
economically non-meaningful way.
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Figure 3 below shows the impact of a shock in D on R. An analysis of Figure
3 reveals that a shock to D produces a negative and significant impact on R
from forecast horizon 10 to 48. The economic magnitude of this result is also
greater than the one we found for P and Y. The maximum impact of a shock in
D on R goes to -0.3 percent at the twelfth forecast horizon and is statistically
significant. In terms of economic significance, this result is supported by the
results found through the VDCs; Although, the FEV explained is insignificant,
but the magnitude goes up to 31.95 percent when shock to D explains the FEV
in R.

Negative impact of a shock to D on P, Y and R has been documented as
an extreme form of Ricardian equivalence by Wheeler (1999). Our results also
show that a shock in D has no impact on Y but has a negative impact on both P
and R and insignificant otherwise. Hence, we can conclude that an extreme form
of Ricardian equivalence prevails in Pakistan over the sample period considered.

5 Robustness check
To ensure that our results are robust to different arrangements to our base
model, we performed a number of robustness checks6 . All these robustness
checks revealed that the results of our paper qualitatively remained the same.
However, in this section, we report the results of one of these robustness check
exercises, that is, the results of the model estimated over the sample 2009:08 to
2020:01. The variables used in this robustness check exercise and the Choleski
ordering are the same as the base model. The AIC suggested a lag length of 3
6 We performed a number of robustness check: 1) We ran the base model with maximum
lags, that is, 12 lags in the VAR model;2) we removed the variable T from the model and
changed Choleski orderings and number of lags; 3) Finally, we estimated the model on sample
2009:08 to 2020:01, this is because the designated target of monetary policy was changed
from money supply to weighted-average overnight repurchase rate in August 2009, hence, we
wanted to see if such a change has any impact on the relationship between the D and P, Y
and R
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lags and the errors from each equation in the VAR were found to be white noise
as per the Ljung and Box (1978) test. We start by reporting results of the VDCs.

Table 5: VDCs of P, Y and R with ordering D, Y, P, R, M2, T (Estimation period: 2009:08
- 2020:01)

Horizon
(months)

12
24
36
48

Response of P

Response of Y

Response of R

Point
Estimate
(Standard
Error)

Point
Estimate
(Standard
Error)

Point
Estimate
(Standard
Error)

3.45
(4.06)
2.82
(4.37)
2.67
(4.48)
2.6
(4.53)

0.55
(1.94)
0.31
(2.17)
0.21
(2.28)
0.17
(2.34)

6.42
(7.8)
7.9
(9.62)
8.4
(10.59)
8.68
(11.19)

Note The above VDCs are response to a shock to D. Point estimates in bold represent a
statistically significant entry (points estimates twice as large as the standard error).

Table 2 contains the results of our robustness check model. An analysis of
Table 2 shows that a shock to D do not explain any proportion of the FEV in
P, Y or R significantly. This result re-affirms that findings of our model are robustness to a change in sample period which is due to a change in an important
policy variable, that is the designated target of the SBP (central bank). Figures
4 to 6 contain the impulse response functions for our robustness check model.
Figure 4 shows the response of P to a shock in D. It is evident that a shock in
D only produces a negative and significant impact on P at first forecast horizon
only, otherwise it remains statistically insignificant.

Figure 4: Response of Price Level to a Debt Shock

Figure 5 shows the response of Y to a shock in D. As was the case in the base
model, we find that a shock to D do not have any significant impact on Y at
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any forecast horizon. This means that for the 48 forecast horizons, an increase
in D does not lead to an increase in Y.

Finally, Figure 6 contains the impact of a shock in D on R. The figure shows
that a shock in D has a significant and negative impact on R from ninth to the
last horizon considered. This is once again similar to the case we found in the
base model.

Given that the results on the whole have remained qualitatively the same,
we conclude that our results are robust to many different settings including the
one discussed above. Therefore, results of our study are quite dependable.

6 Conclusion
This paper tested the REH in Pakistan. Over the samples considered in this
study, both for the base model and for the robustness check, we find that an
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extreme form of REH is supported. This finding is in line with many papers
that have found a similar results in the past. For details on the papers that
found existence of an extreme form of Ricardian equivalence, please see Wheeler
(1999).Our baseline model contains 6 variables and is estimated using 4 lags.
The VDCs reveal that proportion of the FEV in variables P, Y or R is not significantly explained by a shock in D. As for the IRFs, we find that with exception
to R, the impact of D on the variables under consideration, is statistically insignificant. For R, we find that the impact of a shock in D on R is significant and
negative for about thirty-eight forecast horizons. The negative impact on P and
R shows that an extreme form of Ricardian equivalence prevails in Pakistan;
however, we believe stating that the REH is supported in Pakistan may be a
very strong statement. Therefore, we conclude that, the results in our paper
informs us and the readers that the Pakistani consumers are rational and do
not get into illusion of rising debt. Hence, they view the increase in public debt
as future tax burden than an increase in wealth at the present time.

References
Abubakar AB, Mamman SO (2020) Permanent and transitory effect of public debt on economic growth. Journal of Economic Studies
Aizenman J, Kletzer K, Pinto B (2007) Economic growth with constraints on tax revenues
and public debt: implications for fiscal policy and cross-country differences
Akram N (2011) Impact of public debt on the economic growth of pakistan. The Pakistan
Development Review pp 599–615
Barro RJ (1974) Are government bonds net wealth? Journal of political economy 82(6):1095–
1117
Blanchard O (2019) Public debt and low interest rates. American Economic Review
109(4):1197–1229
Calderón C, Fuentes JR (2013) Government debt and economic growth. Tech. rep., IDB
Working Paper Series
Chandia KE, Javid AY (2013) An analysis of debt sustainability in the economy of pakistan.
Procedia Economics and Finance 5:133–142
Engle RF, Granger CW (1987) Co-integration and error correction: representation, estimation,
and testing. Econometrica: journal of the Econometric Society pp 251–276
Finance Division GoP (2021) URL https://www.finance.gov.pk/survey/chapters_21/PES_
2020_21.pdf
Ghourchian S, Yilmazkuday H (2020) Government consumption, government debt and economic growth. Review of Development Economics 24(2):589–605
Gul A (2008) Pakistans public debt: The shocks and aftershocks
Haque NU, Montiel P (1994) Pakistan: fiscal sustainability and macroeconomic policy. Public
Sector Deficits and Macroeconomic Performance pp 413–57
Harcourt G, Sardoni C (2013) On Political Economists and Political Economy. Routledge
Hirotugu A (1974) Springer series in statistics
Johansen S (2002) A small sample correction for the test of cointegrating rank in the vector
autoregressive model. Econometrica 70(5):1929–1961
Johansen S, Juselius K (1990) Maximum likelihood estimation and inference on cointegrationwith appucations to the demand for money. Oxford Bulletin of Economics and statistics 52(2):169–210
Ljung GM, Box GE (1978) On a measure of lack of fit in time series models. Biometrika
65(2):297–303
Reinhart CM, Rogoff KS (2010) Growth in a time of debt. American economic review
100(2):573–78
Saint-Paul G (1992) Fiscal policy in an endogenous growth model. The Quarterly Journal of
Economics 107(4):1243–1259

54

Published by iRepository, December 2022

Business Review: (2022) 17(2):41-55

https://ir.iba.edu.pk/businessreview/vol17/iss2/3
DOI: 10.54784/1990-6587.1467

The Macroeconomic Impacts of Government Debt in Pakistan
Salmon J (2021) The impact of public debt on economic growth. Cato J 41:487
Siddique A, Selvanathan E, Selvanathan S (2016) The impact of external debt on growth:
Evidence from highly indebted poor countries. Journal of Policy Modeling 38(5):874–894
Wheeler M (1999) The macroeconomic impacts of government debt: An empirical analysis of
the 1980s and 1990s. Atlantic Economic Journal 27(3):273–284
Zaidi SA, et al (2005) Issues in pakistan’s economy. OUP Catalogue
Zouhaier H, Fatma M (2014) Debt and economic growth. International Journal of Economics
and Financial Issues 4(2):440–448

Business Review: (2022) 17(2):41-55

Published by iRepository, December 2022

55

